Modeling the therapeutic efficacy of p53 restoration in tumors.
Although restoration of p53 function is an attractive tumor-specific therapeutic strategy, it remains unclear whether p53 loss is required only for transition through early bottlenecks in tumorigenesis or also for maintenance of established tumors. To explore the efficacy of p53 reinstatement as a tumor therapy, we used a reversibly switchable p53 knockin (KI) mouse model that permits modulation of p53 status from wild-type to knockout, at will. Using the well-characterized Emu-myc lymphoma model, we show that p53 is spontaneously activated when restored in established Emu-myc lymphomas in vivo, triggering rapid apoptosis and conferring a significant increase in survival. Nonetheless, reimposition of p53 function potently selects for emergence of p53-resistant tumors through inactivation of p19(ARF) or p53. Our study provides important insights into the nature and timing of p53-activating signals in established tumors and how resistance to p53 evolves, which will aid in the optimization of p53-based tumor therapies.